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PROBLEMS IK THE EXPLOITATION OF HUNGARIAN
HATURAL GAS ARD CRACKING GAS

Edited by Dr Gyula Nyul

Hatural gas i1s one of Hungary's most valuable rav materials vhich, however,
is stil) far from being exploited adequately. Since the country does not pog-
sess: unlimited quantities of natural 8a8, it is in the interest of the national
econony that the most scientific methods be used in the exploitation and proc-
esgsing Of the natural-gas resources. Cracking gas, & valuable by-product of
petroleum which findr numerous applications in the chemical industry, can also

be derived from natural gas, although in smaller quantities than from petro-
leum, . :

The rnsearch staff of MAFKI (Magyar Asvanyolej-es Foldgaz Kiserleti In-
tezet, Hungarian Research Institute for Petroleum and Natural Gas) 1s re-
sporsible for most experiments connected with natural -gas production. The re-
sults of these experiments and their possible apnlicatior.to industry were
discussed by researchers aud experts at & meeting held under the auspices of : .
the Society of Hungarian Chemists. The meeting was attended by the country's
leading experts and by government representatives, including members of the '
National Planning Office. @ate and place of meeting not givenj The speakers

presented an over-all picture of the most important problems concerning the
production of natural gas.

In his opening speech, Dr Mihaly Freund, the presiding officer , director
of the Hungarian Research Institute for Petroleum and Natural Gas, said among
other things: .

The use of natural gas in the chemical industiry hes so far been realized
only by those nations which lead the world in technological development: the
USSR, England, Germeny, and the U3. The development of this branch of chemical
industry has, until very recently, been neglected in Hungary, Rumania, and
Poland, although the raw material is available in these countries,
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Bince the expanston of the chemtcal indus
of the Five-Year Plan, the establishment of a
Burgary is of the greatest importance. Numerous ' questicns have to be considered
in"connection with this problem, such as ecomomical transportation methods, the
separation of pure aydrocarbons from the ga8 mixture, the production of acety-
lene, synthesis 888, and hydrogen from natural gas, and the production of cr-
ganic substances from the gases,

try is one of the foremost goals
netural-gas chemtcal industry in

The papere and comments at the meeting are sumrarized as follows.

i:?e v:daq (Fational Planning Office. in his sbsence, Tibor Hegedus read
e er |

Recognizing the importance of the chemical industry in Hungery's economy,
the revisors of the Five-Year Flan emphasized, eside from the goals sa+ in the
triginal plen, +he production of basic naterials and the development of the in-
dustries producing those materials, The intensified production of tasic ma-

terials and increased utilization of domestic Taw materials 111 pecesstitcte
wider application of modern technology.

It 18 well .nown that &re

&% advances have been made during the past few
Years in the discovery of new

rav-material occurrences. Ip the chemizal in-
dustry, natuzal gae iz ome of the moet important avallable rav materiala. At
present, the lozatior of appretisble guantities of naty-al gas has been estab-
lished, and the long-range program of geologic surveying plamned for Hungaxry
i8 expected %o reveal further reesrves of netural gag. Consequently, it is
necessary that effective Zters te taken concerning the earliest posaible utili-
zation of natural-gas Tesouries  This guestion 1s closely coanacted with
another fundamenta] problem, namelv, the Teorganization of the Hungarian

chemical iaduetry iato a uniform 1ndustry vhich zan 83113y toe needs of every
important sestor of the national esonomy,

The processing of patural gae 12 guided by the compositicn of the 288 1in
question. The present zeeting 1R concermed especially with natural gas rich
in methane conternt, but very zocn, the probiems conierping natuval gas rich
in carbon dioxide content v1ll have %o te :craidered,

The processing of oatural gas encompasses meny branches of the chemical
Industry. First of all, azetylene way ke produced from natural gds rich ip
methane, and during the process, conez

iderable quantities of synthee1s gas,
another fundamental raw material of modern chemical 1ndusiry, are created. On
the other hand, eynthesis gas c... alao be produced in large quantiiies directly
from natural gez, The important basic subztances waich can be derived from
natural gas by modern tecknologicel methods are of ezpecial interess, since
they will provide the means vith which $c alliviate the deficiencien st111
present in the Hungarian chemical industry, Maay orgamic basic materials,
such as alcohols, acids, and esters, ac well ae various golvents, including
benzene, carbon tetrachloride, and dichloromethane, as well as basic materials
for synthetic industry (rormaldehyde,-acetone, tyanide, etc.;, san be pro-
duced from natural Z8g. The ayntheais gae vhich can be processed from natural
g&s greatly incraases the producing capacity of the éynthetic organt: industry.
It can be -e3 a: a taze for the manufacture of nitrogen, axtificle’ farti-

lizere, synthetic motcr fuels fBergius and Flacher-Tropsch method), methanol,
ete,

In countries lacking cheap water power, na
the manufacture of substitute raw materials fer
previously produced from carbide.
material for synthetis rubber.

‘ural gas may a1so be used for
the proiuction of acetylene
Natural gas also furnished & suitable raw
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These fev exawples should cuffice to show the wide possibiiities of the .
uze of natural gas in +he chemical industry. Modern technology has develornagd )
numerous methods of Processing matura) 885. The problem of £inding thr proc - i
etees best suited for Hungariar industry can be greatly fasilitated by muking
extensive use of the fuccessful results of experiments carried out in +he USSR,

Progresa in natural -gas chemistry ig important fop reducing the countryts
dependence on imports, ”8pecially of nonferrous uetals, from the West. The
application of up-to-date technological methods will assure the rap:d and
correcy solution of the problems at hangd. These methods will also aig in
arhieving one of the fundamental Premisec of socialist, economiz thought. econ-

Transpertation of Natural Gas, by Zoltan Cyulay (University of Scproni

Ir 22iming a satural -gas Pipeline, three factors enter 1510 the rrovlem
emery -t of 28z to he transported, distance, and Pressure at peint of arigin,
i1 caze the precsure at the point of "rigin 1s known, the pron? @l

1z Zimplified
an”® the pipe diamator zry b€ arcived at direetly. ©n the other s 1f the
843 fir:t mus* ke compressed at the Point of origin, the Provlen reselves i1t-
3elf into sel 2ting the most eccnomical diameter, Economical oparating 1160
depends on the 883 pressure during tranzmission: +ha lower +he Freszure, the
larger the depreciation Per unit of gas transported,

The s6-called Transylvanian formula waz developei 1n 191% by “cna Guman
on the hosis of experiments he :erdu-ted on the Sarmzs.fo=da Tiurel-2nl pips -
line, Starting with the univerzal differantial equarion ot 1the flow o 2@z,
Gumen deduced g retional formula, in which the fsctor of pige frizvior 19 3
function of tre Reynolds numter. To racilitate the Practical appli:ation of
the formula, Guman Prepared s graph which 220 De applisd to & wide range of
varying technical conditlonz. The celeulation of +he pipe diameter by applica-
tion of the rational formula 13 +ime consuming, since the friction fastor s
& fun:tion of the desired diamster,

The £o-called 19ad faztor reprecent: a Percentage of tetaj s2pality ~f the
888 pipeline. lcad facior 1n the TALI0 of Lrtual average gas - SUTEt1on per
heur t5 the marimum hourly zapazity of the pipeline, At a SURTIBUGUGLY opsrata
ing 1ndustrial Plant, the loed tactn~w miy reach ©7.gg perent,

It 12 important that the pipelins ghould Y2 az short a- roizible,  Th o4he
Transdanubian Teglon of Hungary it 3= possible to lay a pipeline Practioally
1n a straignt lipe, Croz:ing of highvays, ratlrcad lines. rirers, ang Jakes
18 no ob:tasle, and cap be accomplished through either an OVerpasi 0r an wnder-
Pasé. For exemple, the well-known Gso-kilomete:-Qaratcv-Moacov pipeline, whish
was built in 2 years and hag a capasity of 50 millien subis meter: per year, |
Crogies 40 highwaye and 80 river: und lakes.

Yert let us discuss the transportation of Latural gas in Bungsry. Petro-
leum 17 trancperted from Zala County to Budapest hrough an oil Pipelius which
18 teo largs for currvent requirements, The weekly productior o the 011 field
does noh utilize the full capscity pf the line and leavas £0-55 houra pr '
Wweek available for the transportation of ratural gag. The 885 18 Yed into the
line 1n part at well pras:ure, but fer the mest part through the ure of =ap
precsors, The Pipeline {s switched from petroleun +o natural ge: f- Pollcars.
& eepiraiing plug 1a placed in the Pipe 1a fruct of the g88. Witk the help
°f this plug the €35 -- under high pressure -- forces the remaining retreleun
out of the pipe. The maximum starting prezsure for the natural gas 15 69
atmospheres,

The quantitien of natural gas transported from the Zala County of] fields
are small; furthermore, the period of productivity of the oil field &5 rhorteqcq
vhen the natural paz 1a drewn off. Therefore, other 282 gources ara needcd 1o

. j .
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Supply the chemical industry, At Ederics (2ala County) vater-containing nat-
ural-gas reserves wvere found recently. The evnloiting methods best suited for
this deposit have not yet beencomp)etelydevelopoduHovever, until other reserves
are found, this deposit will have to serve as the basic supply of the chemical
industry. It will be €asy to transport the gas from the Ederics field eco-
nomically, Taking into consideration the daily gas requirements and the loca-
tion of tke consumer, an underground pipeline will be designed to carry the

&8s at vell pressure to the chemical plant,

Comments op Zolten Gyulay's Lecture

1. Comments by Jeno Gunan {Prassdanubian Petroleum Enterprise!

I have developed two formulas for the transportation of natural ga~
The smo-zalled Transylvanian formula, developzd on a purely empirical basis
has been, and 24111 1g being used with great cuccess for calculating the dimen-
™ aiors of natural.gas Pipelines in Transylvertg, The other forumula hae bezn
referred to as the "rational formula because it g based on the most recent
achievements of the theory of liguid flow.

I'n the early 1930s, Nikuragze cf the Georgian 3SR conducted extan.
Bive experiments regariing the inner mechanics of turbulent flew 1p pipex
¥ith & smco‘h or reugh interior fsurface. Reynold: €Xperiments and theory
have etaklished the basgie difference between laminant and turbulens flcw,
af well asz their juantiative 1nterrelscionshiph Bikuradze al:ss founa limit-
ing values for the turbulent flow, which distinguish between the various kings
of turbulent flow, . - indicated by the Reynolds number, the turbulent flow
in & rough-surface Pipe hasz “wo stages, After a transition from laminar flow,
the flow continues for m while & 1f +ha Pipe was arocth., With the increase
of the Reynolds number, the flew eLters, depending op the inzerior roughness
of the pipe, a transitional stage in which +he resistance faztor ot the pipe
1s the function of both the Reynoldz number and the degree nof roushnes: ¢
the pipe. The influence of the Reynolds rumber decreases in proportisu ws the
increase {n &pead, Howaver, depending on the roughness of the pipe, the flow
enters, at a limiving Reynola number, the stage at vwhich « T2 ‘ranens resis-
tance factor becomes effective, 1, o,, a §%8ge in which *r. flew 1e independent
of the Keynolds number and is only the func*inon cof the dagree /ard ¥Ee/ of the
intericr roughness of the pip-,

Establishment of thig lav of the turbulent flow marked a turning point,
in the interpretation of the mechanice of flow and is, in my “pinion, of vast
importance for the future,

The "rational formula" of the resistance coefficient, which the
Gyulay mentioned, refers to the ‘t#ge of turbulent flew in whith a cons‘ant.
resletance coefficient i3 exhibited or, as Nikuradze :called it, the stage ip
which the law of the Square of velocity is valid, Technically, thiz law applies
10 nearly all types cf flows, However, the nomogram mentioned by Gyulay alse
covers the region corresponding to the resistance coeffiniant of pipes with a "
§mooth inferior surface. R .

Regarding the load factor, I should like to mention that during ny
stay in Tranzylvania, I collected, over period of many years, date ¢n the
load factor of factories, towns,. and natural-gas pipelinas, Hovever, in ~tue
case, the definitioh of load factor differs from that uged by CGyulay since,
instead of taking the maximum hourly-capacity, I took the actual maximum hourly
consumption. The following table showe the load faztor of Transylvanianm in-
dustrial plants and Pipelines
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Load Fasctor
{percent)

Lampblack factories 90-95
Cement factory 66.13
Inorganic chemical plents 4o-bo .
Roiling mill, nail factory k1
Sugar mill 12
Brick and tile factory 53-57
Househeld consumption in towns 33-35
Pipeline with sugar mill 41,275
Overloaded pipeline 65-T1

Z. Ccmmepntz by Jozsef Gloet:er (Enterptiee fcr Designing Chemical Works)

According to Gyulay, economy of operations depend: mainly on ‘he
quantity of ga: traneported, Under domestic conditions, gas must be ‘ranz-
ported in relatively small awounts over falrly great distances. For this
reagon, 2 high rate of investment depreciation per kilometer of pipeline may
be expected. As a result, transportation cozt alone, withcut the cost of cwom-
pression, may be placed at 2.5 filler: per cublc meter,

The quality of the natural ga2 1s ac impcrtant factor in the cost of
i1tz tran:portation. Delivery rorts sre affected primarily by “he 3mount of
cubic meters delivered; hcwever, specific weight is also a fac“or *to be con-
sidered. Tharefore, the consumption value {amount of component: chemically
usable, fuel value, etc.) of one cubi: meter of gas will be &an important factor
in sutusl trameportstion coets. The fastora deciding the consumption value
will asgume special importan:e in cslculating 3:tual delivery =021 of natural
gas rizh in carbon dloxide content.

Regerding the poesibilitycf anationwide pipeline system for trame-
porting natural gae, the feasibility of lirking =uch a system with the planaed
system for distributing gas to industrial plant: snd tcwng deserves searious
consideraticn.

3. Comments by Dr Mihaly Freund {MAFKI;

The usual methods for delivering natural gas are the followlng: {1
through a pipeline; (2} in eteel containers at 150-200 atmospheres' pressure;
and (3) in epecisl cases, in railroad tank cars at 10-20 atmospheres' pressure.
However, there exists a gpecial method, already tried in practice. The natural
gas, or rather the methane, is shipped in heat-conserving [insulated/ con-
tainers, in a 1liquid state and under atmospheric pressure.

The theory for this method originated in Hungsry about 1934, and
foreign factories cooperated in finding a praztical solutlon. Before World
War IT, the method was tried cut on & larger scale in Italy.

The transportation and use cf natural gas in a liquid state raises
geveral queations: (1) how much more economical ig it then traneportation in
steel containers? (2) weight of filled containers per cubic meter of pas; and
(3) loEs of gas incurred when 1t 1is shipped by this method.

In connection with these questions, the following table presents the
more important factz relating to gases shipped in containers.

-5 .
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Type of Container

Special steel container
of standard dimensioms

Shipping container of op-
timun dimension {product; of
Palmine, Milan bus ccmpany)

Heat-couserving container
for 1ijuid gas

Heat-conserving contatner or
optimum dimension for
liquid gas

Large container for ship-
ping propene-butane )
\Gas Trading Enterprise)

"Dissous" gas container
with acetone

100 kg calcimm carbide,
packed in tin drum -

Sanitized Copy Approved for Release 2011/10/06 :

Various Containers Used for Storage and Shipping of Gases

Gas Stored

Product

methane

methane

methane

methane

propene -
butane
nixture

acetylene

acevylene

Kg/
wuM

0.72

[+3
fo

0.72

0.72

Max !v'eat»‘
inz za1,

cu w)¥alue

8.500

2.500

3C.000

14.000

Li.000

Container
Wt of ¥il-
le¢ Cont.
Vit of Fax Gas ‘ke/cu n
Volume Ton- Content
(liters) = 2u m)

50 50 12 k.17
1,300 950 2530-255 3.73-3.00
1.317 580 928 0.62
3,003 920 2,146

% 37 i2

40 79-80 I3
50 105 30

,E A
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rxcess

Pressur
(atm) in
Storage

200

150-160

0.4
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The large containers uged by the fag Trading Enterprise to ship propane-
butane have a volume of 79 liters. The welght of the container 18 2.76 kilo-
grams per cubic meter of g88, with a capacity of 13 cubic meters of gas at 6
atmospheres' storage pressure,

50X1-HUM

For "dissoug"” %88, circumstances are much less favorable. ' When "dig-
sous” ges 1s in 4o- liter containers in combination with acetone, then at 15
atmosphéres! Pressure a maximum of 4-5 cubic wmeters of acetylene can be de-
livered. The weight of the filled container 1s 14.20 kilograms per cubic meter

In the heat-conserving 3,000-1iter contaiper of optimum dimension
2,146 cubic meters of 1iquid gas under atmospkeric pressure can be shipped
" when the weight of the filled container is only 0.43 kilogram per cubic meter

of gas -- only one tenth of the welzht necessary under present shipping methods,

Naturally these figures cannot be compared with the much cheaper trans-
rortation via Pipeline. S8ine the building of a Pipeline 4s VEry expensive,

R this method of shipping gas 15 not applicable when many emall and widely dfs-
rpersed consumers have to be supplied, Theretore, the comparison ¢an be made
only between shipping in steel containers and the method of shipping methane in
liquid fornm,

S Exact figures are available regarding the loss incurred by shipping
" gas in liquid form. TIf the gas is 1in 3,000-11ter heat-conserving containers,

portation, 200-11iter receptacles incased in vacuum Jackets are used, from which
the hourly loss ig 0.5-0.6 percent of the total gas shipped. These small con-
tainers are equipped with a 5-atmospherea safety valve, so that no loss of gas
oceurs for approximately one hour even if the motor is not running,

Pinally, the following may be mentioned regarding the applicaiion of
this method in Hungary. One truck with 4,000 cubie meters of ges could supply
the tota} daily need, approximately 3,700 cubic meters, of Zalaegerszeg, Szom-

. bathely, Koszeg, and Sopron on a 350-kilometer long round trip. Some of these
towvns have gasworks and a Pipeline system, hovever., A 3R0-kilometer truck
route could supply all the resorts op Lake Balaton, perhaps even including the
city of Veszprem. Gyor » which 18 200 kilometers from Kerettye (Zala County),
could be supplied by one truck and perhaps one trailer. It can be caleulated
in & similar faghfon vhether or not thig method of transportation could be used
to ship matural gas to larger industrisl plants.

In trying to arrive at & satisfactory solution to the whole problenm, ' !
the most interesting detail will be the shipping container itself, since a
3,000-11iter Dewar vessel 18 inconceivable.,

4. Comments by Dr Bela Mory (Enterprise for Designing Chemical Works)

Dr Freund mentioned that during the early 1940s experiments with
liquid methane were conducted in Italy, Among others, the Italian State Rai]-
roads supported these experiments. To obtain one cubic meter of liquid methane,
280-300 liters of methane had to be used. The liquid methane was shipped in
metal containers of the Dewar type, with double walls and flask shapeds Each
contalner had a volume of approximately 200 liters and the Operating pressure
vas 5 atmospheres g8ge. When filled under atmospheric Pressure, the container
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can be closed, For a while, the evaporation of the methane -- due to heat.-

ing -- increases the pressure » but vhen meximum pressure is reached, the safety
valve of container is activated. As a result of the increase Jf temperature )
the methane disappears from a container of this kind in approximately 500 hours.

As early as November 1940, experimental truck trips were conducted with
liquid methane. For a 100-kilometer trip, 10 kilograms of methane were needed »
vhich is the equivalent of 20-21 liters of gasoline., The liquid methane has to
be evaporated in a special evaporator, Another method consists of generating
the heat needed for evaporation by means of an electrical resistance wire placed
in the container.

Various Methods of Processing Acetylene From Natural Gas ; by Antal laszlo
MAFKI )

Researchers have been occupied for a long time with the problem of pro-
ducing acetylene from hydrocarbons which are cheap and easily accessible.
Rumerous processes have been found. For a long time, the marnufacture of cal-
clum carbide supplied industry with ecetylene. However » during the past 10-15
years the chemistry of acetylene was devaloped, and consequently a new consumer
for acetylene appeared: the chemical industry. This fact is mentioned because
today the chemical industry uses, or rather could use , congiderable quantities
of acetylene if 1t were reedily available.

Aside from the so-called classical method of obtaining acetylene from cal- ",
clum carbid supplied therears three principal methodsfor producing acetylene: (1) de-
composition by heat, (2) oy electricity, and (3) oxidation. Variatione exist
wvithin each method. Two well-known procesges for decomposing by heat sre the
Wulff process and the Ruhrchemie Process. A factory in Huels [(x}ennan,ﬂ de-
veloped on a large scale a method for producing acetylene with the aid of
electric arcs, The Schoch process is 8180 used to produce acetylene by elec- M
tricity. The oxidation method was developed in the ammonie laboratories at

Oppau.

Teking into consideration that the caleium carbide method is called the
"classic" one and is also the most widely used, the following discussion of
technical advantages and economy of the various metheods of acetylene production
vill consist of & comparison of the arc and oxidetion methods with the carbide
method,

In producing acetylene from calcuim carbide, saturated acetylene 15 ob-
tained. If the acetylene is used for nonchemical purposes, this process is
the most economicel. On the other hand, if the acetylene is to be converted
into chemical products, the arc and oxidation nethods are more favorable, Of
theste, the oxidation method is preferable under conditions prevailing ir Hun-
gary,because it can be employed in plants of any capacity. On the other hend B
the electric method is profitable only in large-scale plants,

Aside from the question of economy, several other points have to be con-
sldered for purposes of comparison.

1. The acetylene produced by either method has to be concentrated before
it can be processed. It does not make an appreciable difference in cost whether
the gas to be processed has an 8-9 percent acetylene content (oxidetion method)
ov & 14-15 percent acetylene -content (arc method).

2. The advantage of the arc method consists in the fact that the gases
can be recirculated and thus the methane is fully utilized. The methane re-
maining after the oxidation process has to be converted into synthesis gas by
additional oxidation.
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3+ A couparison of the by-products of both methods reveals that the arc

wethod yields numerous by-products, while the by-products of the oxidation

- ) method are large quantities of synthesis gas and relatively small amounts of
lampblack. As a result, the arc method is épplicable only in large-scale opera-
tions, where quantitifes of by-products are obtained and then processed, The
separation and processing of the by-products requires difficult operational
procedures and an advanced technology. Moreover » Separation and processing of
the by-products of the oxidation method ie simpler. From & chemical vievpoint,
the useful gases obtained by the oxidation method are a mixture of acetylene,

carbon monoxide, and hydrogen. :

b, Considering the amount of ;iwer needed, the oxidation method 18 very
definitely more advantageous, It only pays to use the arc method in a large
councern, where gufficient quantities of cheap electric power are available,
With the oxidation method, only a very small investment 18 needed for electric

It is evident from thege few facts that oxidation is the wethod most suited
to the conditions prevalling in Hungary. While the arc method 15 economical
only in large-gcale operations, the oxidation method can be used in piants of
any size, The small amount of energy needed for oxidation does not have to be
electrically generated, The separation and processing of the by-products is
better sulted to domestic conditions. The synthesis gas which is Yielded can
be utilized even under present conditions, and can later be put to various uses
as domestic technology develops.

tic conditions were rartial oxidation under conditions of a flap- reaction. In
1950, domestic experiments with this method were started under the auspices of
MAFKT

Comments on Antal Laszlo's Tecture

1. Comments by Dr Belas Lanyi (Technical University, Budapest)

Hungary must vroduce ecetylene to aig its synthetic organic industry,
In this connection, another method of producing acetylene should be mentioned,
nanely, decomposing methane on a heated stone checkerboard, Because the equip-
ment required ic simple, this method merits study, Considering future synthesis-
&as production, the oxidation method shows tremendous advantages over the other
Processes. The lampblack, a by-product of this DProcess, can be put to good use
in Hungarian industry.,

2. Comments by Dr Elemer Papp (Institute for Aluminum Regearc..)

Some questions, not answered in the previous lectures, definitely merit
further study.

Economy is the decisive consideration in connection with the process-
ing of natural gas. Hungery's natural-gas reserves are limited., In planning
the different methods nf utiiizetion of natural gas, the basic economic pre-

mise should always be that natural gas may be used only for those chemical proc-
€8588 which yleld the most needed products.

——
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Therefore, in discussing the various processing methods, the expendi-
ture of natural &as must be considered » especlally with reference to the value
of the by-products. The possiblity exiyts that the requirements of the Five-
Year Plans will not emphasize the nroduction of synthesis gas ylelded by the
oxidation process but will stress the importance of uing a large percentage
of the available natural gas for the production of purest-quality acetylene ,
vhich requires a different process,

In evaluating these tasks from the technological and economic view-
points, the so-called key value of acetylene obtained from natural gag is im-
portant. Key value is o figure indicating the amount of the end products,
such as polyvinyl resins » ecetone, and acetaldehyde, obtained from the acety-
lene corresponding to a cubic meter of natural gas,

Another question to be considered is the arplication of processes to
natural gas which will produce materials lacking in Hungary. For exemple, if
nitrogen is present in the gas, a process cén be applied which will yield velu-
able hydrsgen cyanide as a by-prod: t.

3. Comments by Bela GAalauner (Felsogalla Carbide Plant)

Acetylene production for industries other than the chemical y such as
the metal industry, and for lighting purposes 1g economical only when the
carbide procegs 1g applied. In his discussion of the various processes, LAG-
zlo did rot mention the factors involved in the cost of production, In the
carbide process, these factors enter into the cost 1in the following menner:

Percent
Cost of current 36
Cost of coke 16
Cost of quicklime 12
Cost of electrode 6
Cost of cther materials 9
Wages ’ 7

In a modern Hungarian concern, the brocessing of one cubic meter of
acetylene from carbide-acetylene requires, aside from available domestic raw
materials, 10.7 kilowatt-hours, 2.1 kilograms of coke, 3.3 kilograms of quick-
lime, and 0.15 percent anode material,

In a wodern, medium-sized carbide plant with a Yyearly capacity of
20,000-40,000 tons of carbide production, cost per cubic meter of acetylene
will be approximately €.5-7 forints,

b, Comments by Dr Jozsef Vandor (Research Institute for the Synthétics
Industry)

Natural-gas acetylene will represent an advantage over carbide acety-
lene only 1if, through increasing the volume of Yield, the cost of purification
and concentration 1s reduced. The synthetic industry needs 99.6 Percent pure
acetylene. The carbon monoxide and hydrogen mixture present in natural -gas
ecetylene acts as a catalyst poison, Considering the usual 1ife duration of
the catalyst, only & maximum O.4 percent carbon nonoxide content is permitted,
Por this reason, purification is the decisive factor in the production and
utilization of natural -gas acetylene. It has been planned to achieve the re-
quired degree of purification through high-efficiency gormtinan, Acrording to

- 10 -
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present figures, this method has only produced 90-percent pure acetylene.
Therefore, before 1t can be used in the synthetic industry, the acetylene must
be further purified. This raises the quertion whether it is correct to use

high-erficiency sorption or whetaer 1t would not be more advantageous to use a
golvent,

The lecturer has presented & one-sided picture regarding the pc;ssibil-
ities of processing acetylene. It 1ig bec

ause of the cost of purification that
1t cannot yet be said ithat natural-gas acetylene is cheaper and b&tter than
carbide acetylene,

/Dr Zoltan Szabo (University of Sze
of Mining and Power, Division of Inorganic C
on Laszlo's lecture. Thei
of intelligence interest./

Production of Carbon Monoxide- ogen Gas Mixtures From Natural Gas, by
Dr Pa) Benedek (MAFKI)

0

ged) and Dr Lajos Almasi (Ministry

hemical Industry) also commented
r commenis were not included, since they were not

ﬁhe lecture consists moutly of textbook-type material.

No reference is
made to domestic conditions./

Comments on Dr Pal Benedek's Lecture

1. Comments by Dr Jozsef Verga (Technical University, Budapest)

The natural gas found at Inke (Somogy County) and east of the Tiaza
River is rich in carbon dioxide, The poseibility exigts that natural-gas re-
serves will be found which contain hydrocarbons diluted with hydrogen. There-
fore it 15 advisable that the study of the synthesis-gas-producing methods
should include the study of gases poor in methane and especially of natural gas

vith a high carbon dioxide content, This 18 important not only because Hungary's
natural gas reserves are limited, but also because the utilization of carbon-di-
oxide natural gases is an economic and scientific task of Hungary,

For over a year now, catalytic conversion has been studied at the Tech-
nicel University; Budapest. At a temperature of 850 degrees and with a nickel
catalyst, a gas vas produced from methane diluted with 66
It has been established that in the initial gas ik

The calculations show that if the conver-
sion 13 conducted in the Presence of water vapor, it is possible to prcduce
synthesis gas with a 2:1 hydrogen-carbon moncxide ratio. No carbon separation
was observed on the catalysts used for conversion. It seems that the same
catalysts can be used for several Yyears.

Such studies are of value only if performed with the requirements of )
& small plant in mind, However, & heat-resisting stesl Pipe is needed for the R
building of e small plant. Therefore, this meeting should inquire in*o the
manufacturing possibilities of such a pipe,

2, Comments by Jozsef Gloetzer

The mentioned processes have not Yet been tried on an industrial scale
in Hungary, Therefore, the necessary data, such as materials needed, etc,, have
to be taken from published sources.
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In connection with the 'ques‘tion of eccnomy, the question of best uti-

lization of natural gas also requires consideration. Should more reserves be
discovered, natural gas probably will achieve importance slso as a fuel.

~ One thousand kilocalories of generator gas,
cost approximately 5 £illers. This would be the equi
40 fillers per cubic meter of 8,000

the cheapest fuel gas,

valent of approximately .
-kilocaloric natural gas.

The wining cost of better-grade lign’te is 3.3~

.5 fillers per 1,000
kilocalories. The equivalent of this at 8,000 kilocalori

es is 26-28 fillers, .,

. The present well price of natural gas 1s 20 ﬁ.lle;‘s“,' vhich seems cheap
compared with the prices mentioned above, A

[Matyas Keresztes (Pet Nitrogen Enterprise),
"Planning Office), and Dr Jozsef Berty (MAFKT)
speech. Their comments were not included, sin

Lajos Birtalan (National
algo commented on Dr Benedek's

ce they were not of intelligence
interest,]
.
Questions Regarding the Separation of Pure Hydrocarbons From Gas Mixtures,
by Dr Mihaly Freund -

One of the wmost important factors in the consideration of gases for chem- :
ical processing is the compoaition of the raw material, in this case either :

natural gas or cracking gas. The following table shows the composition of the
natural gas extracted in southern Zala County.

Percent
Mathane . 80.2-85, S

. Ethane - 7.5-9.6
Propane 3.1-5.6
Butane 2.0-2.8
Pentane and heavier 1.8-2.9

The composition of cracking gas, which contains olefins in addition to
many other components, presents a more complicated problem. The tntle beloy shows
the composition of the waste gases gained Ly the various procesges using de-

composition by heat. The composition of the gas processed at Pet is also
included.

)
. Composition in Volume Percent of Waste Gases
Bemniting From Decomposition by Heat
 Decomposition
by Heat Y. Pyrolysis Vapor Phase Catalysis At Pet
Hy 34 9-14 7-11 3-4
CHy 12-22 26-40 11-20 20-28 M
CoHe . 17-23 6-12 5-26 15-20
C3Hg 16-27 1-5 10-15 18-20
Cp) o - 6-7 1-2 - 14.27 7-11
. ‘ 7/ -
i -12 -
.
L o .
o .
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Decomposition
by Heat Pyrolysis Vapor Phase Catalysis At Pet
5312 0-7 0-4
CoH), 6-1 25-32 k-10 5-7
Calg 11-13 10-17 19-35 10-15
Chﬂe 2-4 4-6 11-12 5-8
Total olefins 19-24 39-55 34-57 20-30

The two types of gas mentioned contein only hydrocarbons and perhaps some
hvirogen. The separation of the final gases obtained through partial oxidation
or by the processing of synthesis gas is much more involved. Those gases con-
tain carbon monnside and even small quantities of carbon dioxide, nitrogen, and

oxygen.

In general, four methods may be employed to separate the hydrocarbon com-
ponents from naturel or tracked gas: (.) fractional evaporation, (2) absorp-
tion, (3) adsorption, and (4) chemical absorption

‘In Hungary, one of the most timely questions in the field cf gas separs-

tion ie the extraction of the olafins from cracking gases, since the waste gases
i are currently used only as fuel,

The final gases created by partial oxidation contain little acetylene, and
the extraction of that acetylene presents another problem. Furthermore, the
procegsing of the large quantities of petroleum extracted from the flelds in
southern Zala County is also imvortent. For & long time this petroleum has been
utilized in large-scale production of liquid gas. It seems that the existing
facilities can be used for the processing of very pure propane, butane, and .
even pentane and isopetane. Only the production of ethane wsy present a problem
of the Kerettye procescing plant, since the ethane concertrates can, at a later
time, serve as the riw material for the manufacture of ethylene

Since Hungary does not have & well developed natural-gas chemical industry,
only pure ethylene, concentrated propylene-butylene, and amylene are needed.
If the ethylene can be extracted with at least 99 percent purity, it can be used
for the manufacture of synthetic polymers (polythene). As a concentrate the
ethylene may be used for the manufacture of the chemicels derived from ethylene
oxide. Propylene-bui,lene and emylene, and also olefins of higher molecular
weight which can be obtailned from gasoline, are needed for oxosynthesis, with
which experiments are now being conducted for the manufacture of alcchols of
higher molecular weight.

The installations at Pet sare adequate to produce these chemicals from
cracking gas. Amylene, together with its gaseous paraffins and butylene-
propylens immurities, cen be precipitated from the gases obtained from gaso-
line by oil absorption in the process of stablilization. The tiajor portion T
of the washed-out #as will he a nrovvi-ne-propane, butylene-butage fraction
containing ethane-ethyiene as in impurity. On the other hand, the oriwmary gas
gained througi decomposition by heat consists mostly of Hy CH;V C.H), 3ndC K6

with impurities of higher molecularveight. By the copper-complex methoc it vould
be possible to produce from this gas 90-95 percent ethylene containing only a K
small smount of propylene-butylene impurity. In the future, should the necess-

ity arise, it will be pgssible to extract pure propane-propylene, butane-buty-

lens, and ethene-ethylene vapors if more fractlonation towers are installed.

High-efficiency sorption appears to be the best method for processing

pure acetylene from the final gases resulting after the partial oxidation of
methane.

=13 - .
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Comments on Dr Mihaly's Lecture
1. Comments by Jeno Purman (Transdanubian Petroleum Enterprise)

It 18 in the’ interest of Hungary's economy that the processes for the
separation of hydrocarbons and for the manufacture of pure hydrocarbons be -
thoroughly studied.

Aside from fractionsl dist1illation, separation of hydrocarbons by ab-
sorotion and adesorption has long been used by large Hungarian firms. Absorp-
tlon and adsorption are used {in Praceasing the rich retreleum from the south-
ern Zala County fields, and also to separate the light paraffin hydrocarbons
(eepecially propare, iecbutane, normal butane, and the pentanes) having pro-
perties similar to easoline,

© Prem the complex hydrocarbon mixture, the so-called crude gasoline,
liquid gae {propane-butane mixture}, and stabilized gasoline are produced by
frectional distillation. The next advance must be made in the production of
pure hydrocarbecn mixtures.

In addition to the four enumerated by Dr Freund, the recently developed
heat-diffusion method zhould be wentioned., It is still in the laboratory astage
but has possibilities for actual adoptien in large induetrial cencern:.

2. Comments by Tibor Jancso {Pet Petroleum Enterprize)

Separation of hydrocarbon gasee at the plant of the Transdanubian
Petroleun Enterprice 1s effected partly by the absorption method and partly
by the adaorption method. Both methods are combined with fractionsal di:tilla-
tion.

Our crazking gas industry started in 1940, At first, cracking gasss
vere used exclusively to fuel pipe furnscea, In 1943, & frac=ionavicn -olumn
vitl. 42 bubble trays {designed by Szigeth and Takacslj was erected at our plant
for the processing of stabilizaticn cracking gases and of "mcist™ gases gained
at the stabllization of top-fraction gasoline Tesulting from the diatillaticn
of petroleum, In this column, at 17 atmozpheras’ presgure, the sfar!lizazion
cracking gases and the "moist" 8ases wire frac'fonated into a top and a bottom
nroduet . The latter consisted predominantly of C, and Ch gasfes which hadl
liquefied under the great pressure. -

Since the time our cracking plant was forced temporarily tc¢ cease R
operaticn, the column has been usad for the production of special gasoline,
At the moment, cracking gas 1s again uzed as a fuel. However, thiz can no%
continue any longer, since we are wasting unsaturated hydrocarbons which are
of great value to the chemical industry., 1t is therefore necezsary 1o sep-
arcts +hesa hydrocarbons and put them at the disposal of the industry, es-
pecially eince cur crecking-gas production is inctreasing.

One of the intermediary steps in the separation of the olefain content,
primarily of ethylene, from cracking gases 18 the copper-ethanclamine methed,
which has been fonnd very effective,

On the basis of a rather sparingly worded CI(S report, we installed
during the past year a small experimental plant utilizing this method, which,
in short, operates sz followe. Expanded to the required pressure, the crack-
ing gas 15 led into the gasometer. Subsequently, the cracking gas is drawn
off into & gas compressor through a2 condenser, a vessel contalning activated
carbon suitable for separating Cc fractions, and a gas meter, and 1ts pressure
1s brought to 17-18 atmospheres.”’ From +hc compressor the gas, whiczh has been
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cooled to 20 degrees centigrade, 1s introduced through & nozzle into the first
hal? of an absorption column filled with Raschig rings, and & copperethanolamine
solution is pimped in from above. The solutlon, moving downward in the columm
wnder the above-mentioned Pressure, abeorbs in counter current the unsaturated

compounds énd forme complexes

renoved frem the upper part of the columm through an automstic pressure-re-
lease valve. The solution contalning the unsaturated compounds and gome gag- =
eous paraffins abaorbed Quring the process goes to the “:*c¢om of the column. . .
From there 1t i canducted into an expansion vessel set at 2 atmospheres' pres- B
sure where the : .arvbed gaaeous paraffins are liberated. The solution, to-

gether wit the olefing, is now conducted intn a reheater set at L0 desree, centi-

gradr from which it continues

millimeters of mercury absolute pressure the ungaturated compounds are Liber-
ated from the solution. The unsaturated compounds are then conducted through

700060356-9
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vith them. The gases freed from the olefins are

into a vessel pleced under vacuum, where at 150-350

& 7 percent KOH solution, drawn off with a weler vacuun pump /water ray pump?/,
and stored as Pinished gas products.,

The solution which remained in the vessel under vacuur iz drawn off
through a condenser and recirculated, The composition of the fluid is as

follows:
Perceat
Copper 7.0
Copper oxide 8.7
Monoethanolamine 31.7 )
Ammonium nitrate 23.6
Water 28.8

: The reaction which oe
exothermic. Therefore the tem

e
.

curs during the preparation of the solution g
perature should not be permitted ¢o rise over

70, degree centigrade, According to the report, during thir phase of the pro-
cess explosions occurred twice at the I2una Works,

To pervent oxidation

through contact with air » We prepared and handled

the soluticn in vecuum, For this reason, the solution waw kept under nitrogen

or cracking gas.

The most important operating factor in the solution of the gas i# prec-
sure. We achieved optimum results at 18 etmospheres' pressure. Below that
DPressure the absorption of olefins increased rapidly; above that pressure the
higher components of the cracking gas liquefy, but the arscrption of the ole-
fins does not increaze. It is very important to keep the pressure constant,

A change in pressure exerts an unfavorable influence on the second lunportant

operating factor, the washing

solution/gas ratio. According to our experiment,

the best result was achieved at 1:30 and 1,50 solution/gas ratio.

The third operating fastor is the temperature of solution. We reached
optimum results at 20-30 degree centigrade temperature.

In sumsry, with this method we can extract from the unprocessed
eracking gas 90-100 percent of its ethylene ~ontent, 80 percent of 1its total
Olefin content , and T0 perceat of its Propylene plus butylene content.

Under conditions prevailing at Pet, it is worthwhile to usge the light-
gas fraction containing hydrogen, methane, and ethane, throughk conversion with
water vapor, for ammcnia synthesis,
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- In the future, t¢pe cracking industry should be gea 4 vo production
of'high-octane gasolines as well as for the

of cracking gases, since
of the chemical industry,

3. Conments by Benedek Nagy Takacsi (Enterprise for Designing Chemical

Works)

The enriching of aratylene is not a simnle task since it can not be

performed by tle usus fractionating methods. Researchers have spent muzh time
on the problem, and Dr Freund hae deaignated high-efficiency sorption as the
moet efficient method.

Continuous adsorptior. by wav of a moving carbon bed 1z without doubt an

excellent eclution, However, we know very little about the praciical appliza-
tion of this method, 1In my opinion, the successful appliraetion of this method
depends first of all on ocur ability to produce activates cardon having the ;
necessary firmness. Our domesticall; manufactured activated carbon has little

firmnese. Consequen‘ly, we must count on a high depreciation rate, which zan

not be disregarded, since the price of activated carbon is relatively high,

The manufactre of the hypersdsorter
required for thie method, will Pregent A cerious problem unles: we can avail’
ourselves of the blueprinte, We have relatively lit*le experienze in drswing
up plans for special apparatus, and we do not have enough personnel to design
plans fer an unknown type of apparatus. The hyperadszorber 1z 'vary molern.and

complicated, and 1t would take lengthy experimentation and repeated rebullding
before 1t 18 avallable for practical application.

(hipersorter), the modern apparatus

It seems %0 me that the enriching of acetrlene can be performed betier
by absorption with water. Thie method has been used on an industrial sesale in
several places. In this method the cooled gas coming from the combustior &juip~

ment contains 8-9 percent atetylene., The gas 1s then compressed +o 18 atmoz-
pheree' pressure and washed with water, whizh absorts the acetylene and part
of the carbon dioxide. According to reports, it is possible to obtain from the
resulting solution a gae containing 7C per-zent aretylene and 28 percent zarbon

dioxide. This @as can be further purified in a [Ehn5t137 lye or aluacid bath,

The apparatus required for this method is well known in Hungary and
therefore no problems would arize in e3quipping 4 plant., In any cace, we have
t0 be careful that no acetylene exrlcsinns occur when the gus 1s ccmpresaed,

To a smaller extent, the danger of explosion 1& aleo present at high-efficiency
sorption, because in this process the gas must also be compreszed,

b, Comments by Endre Vames (MAFKT )

Research is being carried on at {MAFKT) Tegarding the separation of
) petrolenm products by thermo-diffusion. The results of this researzh show
that thermo-diffusion, although very efficient fzom a theoretizal standpoint
i8 not yet applicable on a practical basis,

especially not for refining petro-
leum vapors of high molecular weight. Separation of thece complicatel mixturee
1s & very slowv procese requiring a tremendous amount of energy.

5. Comments by Dr Laszlo Graf {Transdanutian Petroleum Enterprise)

An important factor in the pProblem of domestic gas utilization, es-
pecially of the gases originating on the Great Plain, 18 the zeparation of
carbon dioxide from the hydrocarbon gases (methane). To enrich the methane
content of gases containing carbon dioxide or tz extract the carbon dloxide
completely is one of the most timely questions of netural-gas utilization.

. -16 -
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At first glance this task, viewed from the technical angle, zecms to be easy,

since a number of absorption methods are known and have been proven succeseful.

For our purposas, the simplest of these methoda , washing with water under pres-
_ sure, seems to be satisfactory, Beparating the carbon dioxide from the hydro-

carbon gases is & much simpler taek than separating the hydrocarbons from each
other. '

: However, 1t must be kept in mind that the domestic natural gaseg are
available under high (70-100 atmespheres’ gage) pressure, and that their carbon
dioxide content 15 very great (60-70 percent of volume). To £ind, under these

circumztancee, the best technical solution for eliminating carbon dioxide from
the natural gas is not a routine task,

The waching or zoluticn methods mentioned in +1e foregoing, which are
in general use in industry, employ a substantially lower pressure :maximum 30
aimoepheres' gage). Increase of pressure in the washing colums is iuopportune,
due to the disproportionately high ccst of investment for high-pressure equip-
went {fegulators, pumps, etc.}. Furthermore, above a certain optimum pressure,
operating expenditures alsc increaze, despite the fact thet, by expanrion of
the escsping carbon dioxide in the turbines, 50 percent of +he energy required
for circulating the warhing solution T2y be recovered,

The pressure cf cur high-presiure gaszes containing carton dioxide
therefore must be reduced before purifi-ation by ebzorption tzkes place., The
resulting expsnsion produces a loss which conld be reduced by high-pressure

turbines, However, Epecialé‘y constructed turbines cannot be cbtained on ehort
notice, "

High ga:z pressure for the remeval of carbon dicride may te employed
due to the thermodyramic properties of carbon dioxide. Industrial utilizavion
of this method was recommended 10 years sgo and has been advosated repeatedly
in the meantime. This solution seems: eimple 1f the principle of recuperative
cooling iz applied, namely, the carron dicxide gas is under pregsurs while 1%
iz cooled by the expanding gaz. During the co2ling process, one part of the
carbon dioxide liquefies and 15 eeparated frcm the rest of the g3 1r a gepera-
tor. According to celculations, the heat required for distillation of the
liquid carbon dioxide is sufficient £o° preducing the cooling effect, needed for
liquefaction. Thus cooling and enriching of the hydrocarbon gazes can pro-eed s
without, external mtert’erence{i.:

Aside from theoretical: caleulationsz, the experiments 2ohdncted last
year also indicate thet this method may be employed for the purification of
carbon-dioxide gases. Thus, Por eramnle. wvdar SN atmosnher=s' gage pressure .
at -C0 degrees tentlsrade the ges Soom che ¥or:-:zegupati *Bihar Jcuntv) de-
posit separates 1n% ¢ g&¢ rit) in hydrocarton:s and a lijuid rich ir c:rton dioxide.
Yder the ehnve -:r-umstances | ,. ».woepher=:' gaxc pressure at -5u ucures centi-
grade) the Orsat apparatus shows the following approximate mesn values for ihe
composition of the samples taken from the top and bottom of %he separator, re-

apectively:
-
Top 3ample Bottom Sample
{gasecus state {L1guid state)
In Volume Percent
Carbon dioxide 19.0 83.0
Oxyger. 1.0 0.2
Hydrocarton gas 61.0 13.0
Nitrogen 19.0 3.8
100.0 100.0
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Tentative experiments indicate that a large part of the hydrocarbon
gas 1s dissolved in the carbon dioxide and 15 lost, However, the process en-
ables us, by dfstillation under pressure, to utilize the differences between
the boiling points of hydrocarbon 886 and carbon dioxide. Experiments show
that combustible 886 may be produced by this method even from carbon dioxide

However, practical application of the deep cooling technique under
pressure i3 not simple, Particulariy d1fficult problems arige in connection
with the elimination of the dist rbing effect of water and the establishment
of smooth operations in the shoy.

6. Comments by Dr Jozsef Vandor
—L.rozsel Vandor

While in principle T do not object to hlgh-efficiency gorption, I do
not believe that the date compiled by MAFKI insyre o eatizfactory practical
application of this methed,

The zpeedy realization of *he zugges*icn made by MAFKI, ramely, that
the synthetic induetry utilize the 1lute uopurified acetylene directly, is
quite impoesible from the industry's point of view., This 1s fust ag attempt
to dump the difficul+ problem of acetylene enriching an. purification 4p the
Bynthetic industry's lap., As far a:z we are woncerned, the acetylene must con-
tinue to be purified before we can use 1t,

7. Comments by Dr_Pal Benedek

According to Bernedek Nagy Takarz{, <here are substantial difficulties
in connection with introducing the bigh-effi:1ency 80rption method in Hungary,
because we have not tad any expsrience with this method, However, I do not
share his peesimism, Partial oridation also 1ig a new method, but nevertheless
we ghall intrcduce 1t Ietroductizn of thiz new technology in Hungary is pre-
dicated on tke folloving factors. {1} the entire literature and industrial
history of the mezhod are known to us; (2) ve are ip Pe22ession of Substantia)l -
experimental materisl; and {3) Soviet experience, azpecially the theoretical
end practical advices of Soviet Academician Duttnin, are at our disposal.

Production of Organic Substancez From Nstural Gas and Cracking Gas,
by Dr Jozszef Berty

The so-called petrozhemical 1ndustry, based on the exploitation of Ppetro-
leun and natural 883, 18 developing 1pnto & new industry in Hungary. Before
entering into details, the following tastc questions shculd be reviewed:

As to the raw materials, we possess a large, but not unlimited quantity
of natural gas, Our 2racking plant 12 :mall apd 2anpot fatisfy all of the
+ olefin requiremsnts,

Ae to wethods, the npew industry should be built up gradually. The sub-
stances ghould be produced from a single or from a few chemical compounds,
thereby asauring economical production, Petrochemigtry 18 faced with the
same problems as organic chemistry, namely, that while a rezctlon mey be
accomplished in one way or Anather, the most A1fficult sgd ¢2stly task is the
isclation of the product., Application of the So-called destructive methods is
economical only at an annual production of several thousand tone. Moreover,
the products are seldom uszed in the same proportion in which they produced.

As to the products ; 1t 1s important to manufacture first the materiais,

vhich are required in the largest quantities, and serve for further processing,
These materisls are:
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1 methanol (formaldehyde)

02 acetylene, ethylena

Cq acetone '

Cy-C 20 aldehydes and alcohols, perhaps acids )
Ch uobutylene, butadiene ‘

¢ 1
Formaldehyde may

be produced either from methane directly or over synthe-
8ls gas and methanol., I believe that we should choose the latter method, We
need as much methanol as formaldehds,

A large methanol rlant is more econom-
ical. We already have a small methanol -formaldehyde plant and are familiar
with the technology. Synthesie g3z 1; available as a by-product of ecetylene
nanufecture,

C.
Y4
On the basis of the

praceding discussion, 1t has beconme clear that €5 hydro-
carbons ghould be produe

ed from acetylene instead of from ethylene,
L]
€3

The most important hasic mat
nost widely used method » the hydr
‘alcohol and the dehydr
the domestic cracking
produced directly from
methane not previcusly

*rial for the C3 compcunds 1s acetone, The
ation of cracking-gas propylene into 1sopropyl
ogenation of the latter into acetone, 1s imposaible, since
gas does nct yisld enough propviene., Acetone may be

the final gas Tesulting from the partfal oxidation of
converted to acatylene.

N
s

In our opinion, aldehydes and al-chols should be produced by the so-called
oxosynthesis, The quantity of olefins required for this purpose is available

in thecraciking gas, gaeoline, and gas o1l originating at Pet, while the necess-
XY amount of pure water gad may be obtained from the CO derived from ammonia
synthesis, Among theee alechcls 0. - (.‘6 will satisfy requirements for 8ol-
vents; Cq - C,s for softeners; a.né C11 - €20, for fatty alcohols.

The follewing chart shows the steps in the processing of cracking gas.

- 19 -
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Processing of Cracking Gas
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[This part of the lecture consists of the presentation of internationally

known methods for the production of isobutylene and butadiere without reference
to domestic conditions./

Comments on Dr Jozsef Berty's Speech

1. Comments by Zoltan Szabo

In connection with the manufacture of chlorinated solvents, the

question has been raised vhether the required amount of chlorine is available,

" The fact 18 that, contrary to the situation in countries with a highly developed

. chemical indus+ry, our owm problem is the utilization of the large amount of
chlorine orginating as by-product in th manufacture of caustic soda. Caustic
soda production represents a bottleneck in Hungarian industry. The Five-Year
Plen provider for the creation of additional caustic soda plants. At the same
time, an outlet for the resulting increased production of chlorine must be

found, One of the possible usng of chlorine is the chiorination of the hydro-
cerbons of natural gas, C

[Al80 comenting on Dr. Jozsef Berty's speech were: Dr Zoltan Csuros
{Technical University, Budapest), Dr Jozsef Vandor, (researcher in synthetics),
Dr Laszlo Beregl (Research Institute for the Organic Chemical Industry), Kalman
Matolcay (Research Institute for the Organic Chemical Industiy), Dr Endre Zalay
(chemical engineer), Dr Janos Schon (Research Institute for the Synthetics In-
dustry), Janos Krepuska (Research Institute for the Synthetics Industry), Ervin
Varnagy (Research Institute for the Synthetics Industry), amd Tibor Hegedus
i(National Plenning Office). Their comments vwere not included, since they were
‘not of intelligence interest ) .

~END -
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